Use of carbohydrate probes in conjunction with fluorescence-activated cell sorting to select mutant cell lines of Chlamydomonas with defects in cell surface glycoproteins.
Two carbohydrate-binding probes (the lectin concanavalin A and the anti-carbohydrate monoclonal antibody FMG-1) have been utilized in conjunction with fluorescence-activated cell sorting to select cell lines of Chlamydomonas reinhardtii that contain defects in cell surface-exposed glycoproteins. Two very different selection strategies (sorting cells with the lowest binding for the FMG-1 monoclonal antibody or the highest binding of concanavalin A) yield a class of mutant cells that exhibit a total lack of binding of the monoclonal antibody to cell wall and plasma membrane glycoproteins along with an increased affinity for concanavalin A. Detailed characterization of one such mutant cell line, designated L-23, is provided. The subtle glycosylation defect exhibited by this cell line does not alter the ability of the affected glycoproteins to be targeted to the flagellar membrane and does not affect the expression of flagellar surface motility, a phenomenon that appears to involve the major concanavalin A-binding glycoprotein of the flagellar membrane. This approach has general applicability for dissecting the role of carbohydrate epitopes in the targeting and function of any cell surface glycoprotein for which suitable carbohydrate probes are available.